ABOUT three years ago I received from Dr. Parkes Weber for microscopical examination several small pieces of the cortex and the adjacent white matter of the brain, as well as two pieces of the cerebellum, from a male child who had died in the German Hospital while under the care of his colleague, Dr. Karl Fuirth.
ABOUT three years ago I received from Dr. Parkes Weber for microscopical examination several small pieces of the cortex and the adjacent white matter of the brain, as well as two pieces of the cerebellum, from a male child who had died in the German Hospital while under the care of his colleague, Dr. Karl Fuirth.
The history I received from Dr. Parkes Weber was that the child (J. M.), who died when 2 years and 10 months of age, was admitted in a very weak condition in which he had been for a considerable time. He lay constantly in a position resembling that of tetany, but the hands were in the " fist " rather than in the " accoucheur " position. There was also rigidity of the neck, and he had some difficulty in swallowing. The degree of spasm varied from time to time. He died about a month after he was admitted to hospital from an attack of acute pneumonia. (The family history may be obtained from Dr. Carlyll's account of the case of the boy's sister, who died later in the Evelina Hospital for Children, see p. 156.) At the autopsy it was found that the brain was abnormally large: it weighed 1,450 grm., which exceeds the average normal weight of the adult male brain. It was also very firm and hard to touch, but there was no gross abnormality visible in it to the naked eye.
The gyri of the pieces of brain I received were well developed, and the attached portions of the meninges were apparently normal. The cortex was also broad and well developed, indeed, it appeared broader than that of a normal child's brain, but the tissues were found to be very tough on cutting. The folia of the two pieces of cerebellum were very slender and wasted, as much so indeed as I have ever seen in either primary or secondary atrophy of this organ. All the pieces I received had been fixed in alcohol, and consequently only the ordinary tissue staiins-h.ematoxylin with Van Gieson's counterstain or eosinand Nissl's method could be employed in their examination.
The most characteristic changes in the cerebral cortex were best visible in sections stained by Nissl's nmethod; they were present in both 199 200 Holmes: Pathological Anatomy of Amaurotic Family Idiocy the nerve-cells and the neuroglial matrix. The number of cells in the different layers of the cortex was apparently diminished, more so in the superficial than in the deeper layers, but this diminution was probably not greater than could be accounted for by the increased depth of the grey matter. All the cells from all portions examined were similarly affected, and not a single cell of normal structure could be found. They appeared swollen and inflated, their normal angles had disappeared, and, as a rule, the usual number of dendrites could not be detected by this method ( fig. 1 ). Their nuclei were almost always displaced from the centre of the cell and frequently lay near the base of the apical dentrite. In well-differentiated Nissl preparations the greater part of the cell body was unstained and colourless, but some finely granular chromophilic material, evidently not identical with the normal tigroid, as it stained equally deeply with haematoxylin, lay around the nucleus. A few tigroid masses could be frequently seen in the apical dendrites of the larger cells; the nucleus was usually irregular in shape and appeared relatively too small for the cells, probably owing to the swelling of the latter. Further, irregular globose or club-shaped appendages could be occasionally seen attached to the basal margins of the larger cells, but it was impossible to study their relation to these by the methods at mv disposal.
All the cortical cells were affected by these changes, though they were more prominent in the larger than in the smaller. They were identical in every particular with the changes that characterized the cases of amaurotic family idiocy that I had previously examined [1], and those which had been described in detail by Risien Russell, Spiller, Mott, Schaffer, and others. The changes in the supporting tissue of the cortex were equally pronounced. There was an enormous increase of the neuroglial elements, both fibrillar and cellular, so that under a medium magnification the tissue appeared a dense feltwork of neuroglial fibrils. This sclerosis was, on the whole, greater in superficial than in the deeper layers of the cortex, and it was not equally marked in the different regions I examined. In addition to this fibrillar proliferation there was a remarkable increase, greater than I have ever seen in a diffuse pathological disease of the cerebral cortex, of the neuroglial cellular elements; the ordinary nuclei were increased in number and larger and more prominent than normal, while others were surrounded by homogeneous cytoplasm which spread out into taperilng and branching processes so as to form typical " spider cells." Other neuroglial nuclei lay in spherical masses of protoplasm, and in places a Pathological Section considerable number of granular cells (Kornchenzellen) evidently of neuroglial origin lay scattered in the tissue. This neuroglial proliferation was almost as pronounced in the white as in the grey matter of the brain, and it is unquestionably to it that the abnormal size and weight of the brain is to be attributed.
Another feature was a considerable thickening of the walls of many of the larger cortical vessels, and an infiltration of their sheaths by small round cells of the lymphocyte type. No definite plasma cells could be recognized among them (fig. 2) . This perivascular infiltration, which lay chiefly in the position of the Virchow-Robin space, was found, however, round only a relatively small number of vessels.
Microscopical examination of the cerebellum confirmed the nakedeye appearance of atrophy; the folia were small and stunted, and, though the molecular layer was normal in breadth, the cells of the granular layer were very sparse and reduced, in places, at least, to a small proportion of their normal number. In many folia, too, there were very few, or even no, Purkinje cells, and those that persisted presented the same pathological changes as those of the cerebral cortex 201 202 Holmes: Pathological Anatonmy of Amnaurotic Family Idiocy ( fig. 3 ). Their increase in size was very prominent, and similar globose appendages could be seen attached to the basal surfaces of many ( fig. 4 ). The neuroglial sclerosis was less prominent than in the forebrain, but there was undoubtedly a fibrillar increase in the mnolecular layer, while a band of proliferated neuroglial nuclei, such as may be seen in most conditions of cerebellar atrophy, lay in the intermnediate zone of the cortex, or the zone of the Purkinje cells.
FIG. 2.
A lower magnification of the cerebral cortex, to show the general sclerosis and a vessel with perivascular small round-cell infiltration.
When I first examined my sections the affection of the nerve-cells was so similar to that which is characteristic of amaurotic family idiocy that I was inclined at once to regard the case as an instance of this disease, the more so as such cellular changes are found only in this condition, or in fornms allied to it. There were, however, certain features that made me hesitate in definitely coming to this conclusion, especially in the absence of a full clinical history; as the abnormal size and weight of the brain, which was much impressed on m e by the notes I received with the specimens and by the original request to examine _ ; r s l i 3 i i t -203
204 Holmes: Pathological Anatomy of Amaurotic Fanmily Idiocy a case of "megalocephaly"; the enormous amount of neuroglial proliferation, which was quite absent in my previously examined cases, and had never been very considerable in any of the cases already reported; the perivascular cellular infiltration in the cerebral cortex, which had, as far as I knew, not been found in other cases; and finally, the considerable atrophy of the cortex of the cerebellum. The fact, however, that a later member of the family presented the characteristic clinical features and ocular changes, and that the same cellular affection, which is pathognomonic of amaurotic family idiocy, was found throughout the central and sympathetic nervous systems by Drs. Mott and Carlyll, makes it imperative to include this case in the disease. The neuroglial proliferation and the consequent increase in the size of the brain may be regarded as only an extreme instance of the sclerosis that has been previously observed; it is noteworthy that in the case of the sister, Dr. Mott found a considerable sclerosis. While the cerebellar atrophy may be looked upon as a coincidence. The perivascular cellular infiltration is suggestive of congenital syphilis, but, though this cannot be now determined with certainty, it is possible that it was in this instance associated with the congenital tendency to the disease.
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